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imm^^ mmm 

— hMM^^tiMlS (Metal Insulator Semiconductor) 

uwmi}mmm^mti^oizm^^nx\^^^ 

m^m 2 ] m^m 1 izmm<^^mi^mmx^'DX. 

tvlB^#«cS«±tc«, ff&®y->^MJf|!c> ffi®Kl^-Y>fm ffic^^y-hSifiiie 
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mmm i^^xj^m2<D m^^wm mm v-Mim^^ wm f ^ mm 

m^mQ] m^m 1 izmmcD^mi^mnx&^x. 
^mmx$>^ 

m^mi 1] m^mnzmm<D^mi^mmx&^x. 

m^mi 2] m^^^-t^^mi^mmn. 
mm^m<^m^ {c ^ v ^ t mmmm izmLxmm^tir^v-:^ mm. m la y - 
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^«ISS:-^t^M I S (Metal Insulator Semiconductor) h ^ > i> 

ttf IB y - 7> is J; tJf fffiH F 1/ -f > ^ms:^ loI^c^v^^c^l^ILoo hi® l t 

, mmmi(^tyvnymim<Dm^Lrcm^x^^ 

mmmiiB^x:^m2<Dmmwm<Do^mmzM\^t^ti^mtimm^-- hmm 
t:(Dmiz^^-t^mmmt)m^-^nrc 

m^mi 6] if^:^! 2izmmo)^mi^mmx&'DX. 
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[0 0 0 1 ] 
[0 0 0 2] 

#5g(3DMONOS (Metal Oxide Nitride Oxide Semiconductor) h^^t^X^ 

*^fes„ rcDMONo s h^^i^'x^f li, ^mii^M^i 1 orf^^zm^^nr:LV~ 
Mml 1 1 s J3 j:t>'FW^>fI^l 1 1 d i:, ^^m^i^^mmi 1 0 Ji{C?^^!&$tl 

fey- hmmmi 20 1, ^- hmmmi 2 o±izm^'^nr:^^- hmmi 3 0 

[0 0 0 3] 

2^^zj^t/vziym^tmi 2 3<DmizmM^Hr^msm (oNom) x^^. ^ 
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om^. ^^m^m^i i o, ^-hmmi 3 0, y-xfsjgci 1 1 s^ictj^Ki^ 

2 2tfi<;DM;iti Ki^'f i i dM(c«^^OD«?^CH i h^^y^S-tir-S 

[0 0 0 4] 
[0 0 0 5] 

03 6li, ^iS[<0ig3 5 0DMONO S h^>2;;^^T'^^$tlfe^ff?§ 

-ffi^^y 1 0 1 <z)±®®T'fe-So r^^^iett:?^^'^ 1 0 1 ^cJ3v^T^i, y-x 
fligci 1 1 s feiitjf Fb-r>M^i 1 1 d 5:-^t^y->?./K^'-r>M^l 11*^ 

3 6 cfi®;;^^ 'J •fe;i/C LCD iP^^lC^S Its llr® 5:^1/ fc<Z) 75)^13 3 5-e&y, ^^U 
■fe;i/CLi4J07'-^^llfIi^DRtcmi^CH 1 T&^h^^y^StlS^illC^So 

[0 0 0 6] 

BI3 7 i3J;t>*H3 8 ^iv^•r4^=fo, 03 6 tc^Lfe^if^gffi^^y 1 0 1 (D J; U 
^^^aU^^JtcD-MSr^t-^mHT-fe-So 0 3 TcO^^l^ffi^^U 1 0 1 AT'li 
. g|^g-rs^^U-fe;i/CL(Z)e>t»V-;^fIiScl l l s ^cJ:t)«KU>r>MJ^l 1 1 

d (Dm^izm^^mm^ 1 4 0A^?^^$tlTv^s„ r^^^ro-iifiiici 4 or® 

v~y^m^i 1 1 s ^«fct)«Ki/-r>MJ|!ci 1 1 dti, ^i§[®^^';-fe;vraT'5*^ 
LT^y, tf^y h«ai:LTill8-r-So >!f- h»fiii^M i 2 o li, 
fRl IC is V > T ^ u -fe ;i/ r tl T V > -5 o 

[0 0 0 7] 

-^S-, in 3 8 (D^Wm^y^ ^ U 1 0 1 B Ttt, 0 3 7 c|i®^^=-i>itM^ 1 4 0 
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0 3 SCD^fffi^-ffi^l^U 1 0 1 A, 1 0 1 B-eiiVN-rtltj, MONOSh^>i>" 

[0 0 0 8] 
[0 0 0 9] 

mm^m i ] 

Mm<^m^5 7 6 8 1 9 2^mmm 

mm 2002-26149 

mm^ 5- 7 5 1 3 3 ^^Am 
[##ff 3^:1^ 1 ] 

I.Bloon et al.,rNROM anew non-volatile memory technology: from 
device to productsj , (^m) .Microelectronic Engineering 59(20 
01), pp. 213-223 

B.Eitan et al.,rcan NROM,a 2-bit, Trapping Storage NVM Cell, 
Give a Real Challenge to Floating Gate Cel ls?j (^H) ,SSDM1999 
[##fF j^iJ 3 ] 

E.Lusky et al . , fElectron Discharge Model of Locally-Trapped 
Charge in Ox i de-Nitri de-Ox ide(ONO) Gates for NROM Non-Volatile 
Semiconductor Memory Devicesj ,SSDM2001 

T.Toyoshima et al.,ro.lAtm Level Contact Hole Pattern Forma- 
tion with KrF Lithography by Resolution Enhancement Lithogra- 
phy Assisted by Chemical Shrink (RELACS) JIEDM1998,p.333 

mmm^m, 5 ] 

J.De Blauwe et al.,rsi-Dot Non-Volatile Memory Devicej(^H), 
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Extended Abstracts of the 2001 International Conference on 
Solid State Devices and Mater ials, Tokyo, 2001 , pp. 518-519 
[0 0 10] 

03 9 lZB-t^t>lZ^ ^^^ffiji^U 10 1 U-fe;i/feSMONO S 

m^E F 1 ®||^e«;:&«gHl«t)Sr i:*^5&V^o 
[0011] 

$T, ^(^MONO S ^^>i>'X^^CJ3V^Tii, U H >^^bJ^ 1 2 2 cfi© K 
U-(ymmi 1 1 dfiUtC^n-^a^CH 1 S: h-^*y^3i2!:S)^'l1'T'li«i<, V-X 
M^l 1 1 s«[^^c=foS^^$: h^'y^S-BrSr i:55)^«riBT'feSo ^^T% V-Ts/ 

h ^^t- ^ r i: i^^-^Rrig ^1 ^ -5 o 

[0 0 12] 

04 0CD^*>±{iCDMONO S h^>i;x^?tt> V K l/>r ><7)-?-tl-?tl 
(^{WlC^i^S: h^^y >^§-&fe#-^$:^LTVN-So rziT'li, K l^-T >fIJgc 1 1 1 
dMtC h^^y ^$ii:fe«#CH 1 5: b i t 1 y-;^. Mallei 1 1 sMtC 
h^^y ^$i±fe«1^CH 2 ^ b i t 2 h^^LTVN^o 

[0 0 13] 

04 0(Z)e)-^Tfi!l{C:^i-J:e>lC, V F l^-f >®li|{l!|{C«|^S: h ^ 

>^/Kl/-f >(^-e4x-?ti(^<l!l(C«^^$: h^^y^$-&J;e>^-t'5i:, ft^lc h^>y 
^$tlfe«?^CH 1 (DSI^B-rsm^E F 1 (OjT:dtCcfc «#CH 2® h^>y^ 
*'5«&tf e>tl-5«-^*^feS (04 Ottr©«:}tfCH 2 a) . J:oT, «e5l^(7)^##;^ 

h S: $ it S Zl i: h ^ ^ c 
[0014] 
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t>*-e ® i^it 5: "5 3 i: c § o 

[0 0 1 5] 

S (Metal Insulator Semiconductor) h ^ > i^;?. ^ m^^-hti&Wi 
[0 0 16] 

^tm<Dmizmm^tir=.mmmx&'DX. mmmns^t^mzcDmmuwmint. 
mmyvnym^tm(Dot>mmm^mti. m^izMi^-t^masj^xj^m^iDm^ 
x&^^mi^mmx:^^o 

[0 0 17] 
[0 0 18] 

m^m4iznm<Dnmit. m^mnzmm<D^mi^mmx&^x. mm^m^ 
^~ hmm^m-t^n<DM I s h^yi^:^'$i%m^-^tix\>^^^miii^mnx&^ 
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[0 0 19] 

[0 0 2 0] 

[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

it^3S9iciB«(Z)is^tt, m^^i\z.um<D^m^mwLX-s>^x. mumns 

[0 0 2 4] 

m.mt. iy') ny^rc\tiy^) nymtrnxm^-^tx^^^m^muxib^. 

[0 0 2 5] 
[0 0 2 6] 
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■^tfM I S (Metal Insulator Semiconductor) h'yyt^TK^t^M^. Ws^^ 

%/b^<. mte,miis^zj^m2<Dm^^wm<Dmizit. mm^-hnrntf^iri'^-t 

[0 0 2 7] 

<mm(Dmm i > 

Lxm^mti^o izmm.^tir^mm<DMON osh^yt:^:^ 

[0 0 2 8] 

mut. :^mmo)mmiZ'm^^mi^mm:(Dm^^MON o s h^yt^:^^^^ 
-rmx^^o muzm^j^^iz. ^<dmonos h^yt^^^it. i/un>a« 
^(D^mi^mmi 1 omzmm^nr:L^>f-:^mmi 1 1 sis^zj^]^u-fymmi 
1 1 d ^mi^mmi 1 o±izm^-^nr=.¥- hmmmi 20 ^f- vmm 

mi 2 o±jc?^^$tife>!f- h«ffii 3 Q}L^mx^. z.(Do%ff- h^i^j^i 

2 0tt, i/U zi>^>ft:mi 2 1, i/U i^^^-ftj^l 2 2^J;tJfe/U n^m^bJll 
2 3 ©HRlcaM^ti^HMMT'&So 
[0 0 2 9] 

$T, :^i:^S6(D?^^^cfev^Ttt, 1 1 0 <Z)^®® V 1 

lis ^<fct)^FU-r>Migcl 1 1 dr^(Z)^^:^^;i/§|J:Ja^tC, ^TR 1 7l)'!?^figStlT 
V^S<. hMJ^I^l 2 Ofe<i:t)f>5''- h«fiil 3 Ott. V^■rtl%?iT R 1 



1 0 
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[0 0 3 0] 

'^-jzf^-^t^mzm2(DmmuwmizmmcH2^h^v^^'it^m^K. >f- 
hmmoo-^mTRi p^a^m^i 3 0 ati^t/-ji\^(Dmm^Mt^-to 

[0 0 3 1 ] 

MONO S h^>i^':^^{c>^n^^Ai&'f^i3i:tJf>f U-y^mi^^n^m^lt. 
-^f- 3 OlcMxtiO [V]^3 [V] ^VAofe©^«^;b^^X.e>tl-5o 

zitiicj;*;, iii(Z)m#^j*«i$<7)«?tfCH i(D^|H-rs«#E f 1 2 
(DmmunmizRs^iitf^rjt<, 7.^-vy'!fi!jm/v^m^x:^^x%m2<Dm 

^Ui^m^O) CH2(Dh^^y:ff)mif^ti^ZLiif)^fjt\f^ib^^X:^^o 
[0 0 3 2] 

J:oT> Zl(^)MONO S h ^ > ^i;^':^ ^ Sr^^^tt^ ^ U (D:* ^ U i2;i/JCjSM-r 
1 {C|S«<7)MONO S h^>i?X^ 1 1 0 ±{C?^m L, 111 3 

[0 0 3 3] 

^^u-fe;^^ LT, ^(Z)MONO s h^>i:;^';^^Jc:/n^^^Attf^^j:tJ^-r u 

03 5ic^bfc(Z)i:|^^lcL/T. 1 1 0 . 

- hmmi 3 0. y-^M^i lis ^3<J;t)f Kl^>f >fIJ^i 1 1 dCD^iiJlcjg^ 

>fiigc 1 1 1 d cD«^$:^is^^^ 1 3 0 t^mi^sm 1 1 0 

i:(Z)r^icm^<7)«^^.5:^;ititi, miiB^z^m2<omm^wmzh^y^-^ti 

fcm#CH 1, CH 2 &-fi&LT>5f- h«i^l 3 0 t) b < ^ :^^;i/{BlI(3D^^#; 
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>^$it^«#CH 1, CH2ii«^{C(5S^ti'5t){-tT'liJS:<, Mx.liiE?LT'fe 
[0 0 3 4] 

fjtiS. y-XM^icl 1 1 s iBJ:Zf}^ly-(ymmi 1 1 dratC?iTR 1 
[0 0 3 5] 
[0 0 3 6] 

[0 0 3 7] 

y:thlyPXh^(D'7y(<i^2 0 2^m^VX. LDD (Lightly Doped Drain) 
fIJgc lllsa, lllda ^yfmm^^A I P 1 {C i: y , ^^mi^m^ 1 1 0 p^tC 

fev^T*®^cffibfefe«^c. nrnmizMTRi ^mtiXz>izLxm^-t^o z(d 

IH^lCbTLDDflgcl 1 1 s a, 1 1 1 d a J: U %jl^ig|g(Z)^Mi^?iAS: 
iff oT, V-xMJUcl lis i5J:Xf\^\/^ymmi lid SrJ^fife-rSo 
[0 0 3 8] 

^LT, ^^mi^m^i I o±iz^-hmmmi 2 o^mm-t^ (04) „ 

T% h^eai^l 2 0«, i/V:nymimi 2 1. t/U3>B^t:Ml 2 2, ^ 

itjf, i/u n^^ffci^i 2 3©jiHiciRjisnfe^Mi^T'&s*^, :^mm(Dmmiz 

feV^T«, S/y n>^ft:l^l 2 2 S:^^i)-(||Mi|!c 1 4 0?^^ffi®v:^ ^ i: bTffi 
[0 0 3 9] 

■t^fc-^, i/Vziymitmi 2 1 feJ:0i/U n>^>fblll 2 2 
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$ti;ti/U =r>^ft:f^l 2 1 n^^'fbMl 2 2 i: LTMv^•r 

. V-7.W^ \ 1 1 s fe<fct>*Kl/>r>fIJ^l 1 1 dp^ic, ll^:$>JSIIMi|!c 1 4 0$: 
M;^liLOCOS (LOCal Oxidation of Silicon) ?^^IC J: U J^^f <6o ^LT 
, 1 0_h<?)^®{Ct/y 2 3 ^r^^J^-f 

[0 0 4 0] 

^fe. m^:9*ilMi§Jc 1 4 0®?^^X^®^lcg[lX@i:LT2/Un>®E>fbEl 2 
3 S:?^figLTt>J:V^U, S t ^ ti^^rJ^glM^ 1 4 0 & L O C O S ^T'^^^-r ^ 

1 4 0 tS/U ii>^>ffc;mi 2 3 il$:--D(D^>fbX@-e?^fifeUTt; iVNo m7L\l^ 
y^m^tm<^-mf=-^ I S SG (In-Situ Steam Generation) iZ^tlii. 

mmmi 4 0 ttyv^ym^mi 2 3 i:s:-x^i^T'?^^*r-2>3i:*^«rtBT'fes 

o 

[0 0 4 1] 

■e®^, >5f- himi^j^i 2 3_h{cy- h«® 1 3 0 ^idT, mm(j^mm 

[0 0 4 2] 

^tc. i/'J 3>^>fbMi 2 1 is^V^i/Vnymtmi 2 2 ^v^^ i: LTffiVNT 

[0 0 4 3] 

^fe, :4i:^]66<D?^SItCfeV\T«, LDDfliggl llsa, llld a(Z)?^J^& 

^fejcfrojt^, y-^«Rj^i 1 1 si5^z:^]^v>fymmi 1 1 d ^m^-t^m-^ 

[0 0 4 4] 
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fliDcl 1 1 s a, 1 1 1 d a<Z)?^^S:ffoT%)^V^<. 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

r(Z)J:e)lc-ttili, ^^-:7.mmi l l s feJ:0Kl/-f ^MJ^I 1 1 d(D0^^ 
IC, LDDMJ^l llsa, llld a<Dmmf)^n^^o 
[0 0 4 8] 

LDDfligci llsa, llld ao^m^^^izn 

o7^^, y-;^Mi^i lis J3 j:0Ki/>r ^MJUci 1 1 d ^m^'rsm^<Dm(o 

MthXlt^ RE LACS (Resolution Enhancement Lithography Assisted by 
Chemical Shrink) ^|gS:#rJM (RE L AC SS^B{CoV> 

[0 0 4 9] 

IC^M%^£ A ^ ^7 o T . J:t:«« 6<J<Sa,S<Z) L D D « $:?^^-r -5 o 
[0 0 5 0] 

-e®v;^^0'9->rXS:RE L AC SStRlCcfc U igMI^&tS'^^J'tJlSl^^S'&S 
[0 0 5 1] 

Z<D^OiZ^nit. LDDfligcl llsa, llld a(D^mmz. y~>?.M 



1 4 
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Jigi 1 1 s i3^rj^\^u^ymmi 1 1 d<Dmm^if^^o 

[0 0 5 2] 

[0 0 5 3] 

Z.i\.iD<DUPc^m^^X. 1 1 s feJ:t>*Kl/-f 1 1 d(Z)?^ 

^^JC, LDDMJ^l llsa, llld a (0?^|RS:^te)^-^iCli, $/;il>>i^ 

mzmij^:r.v^y ^-^um-tnit^yiK ^tC, LDDM^^I l l s a, 

llld a(D0^^{C, y-^Ml|lcl lis J3J:t>*Kl^>f 1 1 1 d 

[0 0 5 4] 
[0 0 5 5] 

^^^ltf«i 4 O0^M®v:^^'i:bTfflVNfe;?)^, =fe t> 6 ^0^:9•^M^ i 4 

[0 0 5 6] 
[0 0 5 7] 

T'^i^V^o ioT, ^^^^ifl«l 4 0 $:^«?)?^^L7^4^#f^««l 1 0 
[0 0 5 8] 
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m-mm <^ v ^ U T M v n n .^l^m ^x@:*^# § ^ v ^ c) ^a.^,:^)'^ ^ ^ » 

[0 0 5 9] 

o 

[0 0 6 0] 

mx-itiyvnymitm) zoA^mm-t^ 05) . tjt^. igs-gn 

3 jcfeVNT^^ -M2 0 3®^f#ic (12 0) i:MiaL/TVN^®li. 

7 lCfeVNT%Z:tLe>©ia?:mv^Sfe«)T'fe»J, *||i6<D?^ffilCj3V>Tli (12 0 

[0 0 6 1] 

mz. -7* h h 2 0 5 ^m^b. rtlicy^^-^>i^$:^f oTMPgpO 

P2&^l:t€> (®6) o -eUT, ^^-M2 0 3feit;f^l®v;^i^m2 0 4 1C 

izmomtf^mm-^n^ mi) o 

[0 0 6 2] 

glv^T, :7:rM/i>'xh2o 5S:iis^*L, mmARKomamiz'mmt^^m 
i^mwii 1 o(D^®ic^^^^iifiJi!ci 4 o^m±itLocosmmz^*)mm-t 

^ (08) c ^LT. H 1 ®VX^'j^2 0 4 iC^bTni^yf^-^^'^t^tt^r^t-^ 

MHMii^jli (M^lii/Ua^ii'fbM) 1 5 OS:, ^#^»mi i o±0)±mzm- 

J^LT, -etJD^BSrCMP (Chemical Mechanical Polishing) -eiffgb, 1^1 

<3D-T>^;^j^2 0 4 s:Mm$-&-5o zLtiiz^*). mmmmi^i ^ 0 iummAR i(D 
mommzmit>j2^tn^ (09) = ^lt, x^y5=->^*^#^ffiS!^ijffiLT, »ra 

$6i^]^l 5 0 ^iD^^'^ -m2 0 3 Sr^boom 1 © v':^^^M2 0 4 
^^{C<J:»;|g?5&"r5 (010) „ 
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[0 0 6 3] 

>f K'i^:4--;i/|^2 0 6 ^]^m-t^ (Ell 1) o 
[0 0 6 4] 

-eL/T, mmmmmi 5 0 ^c};t>*-9--f K'i':r-;H^2 0 a ^-^y^^ Looj: 

>y^>^^^fVN, ^TR 1 (gI12) o «TR 1 p^{C-9->r K 

'i^:r-;H^2 0 6lC*f LTX^y^^^J^^^-iS^r^tt-S SOG (Spin On Glass) 
2 0 7 ^m^ji^ti (Si 3) o 
[0 0 6 5] 

MVN-C, :r.^y^y^mmii^mmLX. 300207. ar^-m2 0 3 33i:tJf 
M^JSeiill^i 5 0 ^^Loo-9->f K'i7;r-;i/jl2 o 6 ^rx^v^^^lc J; U Bl^afef 
^LT, SOO$:Bi^5fe-t^ (mi 4) „ SOGli, mmitm^Xm^-^ tltc 

, SOG&M^^SZl^T% Mra/Sieii^l^l 5 0^J:tJi^^-j^2 0 3 5:3^LooS 
o o 2 0 7 z: i: 55>« orilT'feSo 

[0 0 6 6] 

:iniz^^)^m^mmi i otc^TRi^sj^j^gg^ti^t^^ii^^^scD-e. 

[0 0 6 7] 

:^mm<Dmmizj:tiit. mmmmmi s o^j:z>*-b--f Y^^^-jvmz o e 

7.^ HV-D^mTRl ^m^h. -^(D^. '9->r K^7:t-;i/M2 0 6, SOG20 
7^i:tJf^^-j^2 0 3 S:ll55fe-rSo <fcoT> ^^^ItMiDc 1 4 0 
ICSITR 1 ^m^t^ZtiiiX^^>o 
[0 0 6 8] 

<mm(Dmm4> 
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mi 2 2;^'<j^^sn^vNii5t®MONo s vyyvTs^^mx^^mwrnm.'^^ 

So 

[0 0 6 9] 

^fST^'Sc 0 1 5 {C^-r J: Zl(Z)MONO S h^^i/^^^tCfcn^Tti, 

[0 0 7 0] 

[0 0 7 1] 

t.rc. mi QK^^^^K. ^mwmwii i o±ic. v-T.mm^ 1 1 s, k 

U>r :/MJSc2 lid, ff- Vmmmi 2 5, hS:^2 3 0, ^i:tJfif>f FC? 
:r-;i/$fe^i^2 3 1 ^^nt^mo^Ml S h^>S>'X^=fe?^fig$tlTfetlli, 01 

5 (Dmf:Lr^^- vmmm: 1 2 4 cDf^;^ u vmmm 1 2 5 ^m^r r 1 p^ic 

[0 0 7 2] 

^mv^^^i I o±jcffi(DMi s v^yV7.^ff>j^Wi.-^t\.xiiin\t. mono 
s $:M;ii^p^^U•fe;^^cMv^, -ftfi(Z)M i s y V 7. ^ ^WiMm^ 

C^)^^!g^^^CfflV^Si/:;^•7=•AL S I (Large scale integration) ^LTM^i^f 
[0 0 7 3] 

^bT, facDM I S VyyVTs^a^^- hWMm l 2 5 $:^T R 1 p^ic^^b 
Xmm-t^Z.t.-^. MONO S V'yyV:^9(D^~ hjmi^m®e)t>STR 1 {CA 



1 8 
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f 

[0 0 7 4] 

<mm(^mm 5 > 

[0 0 7 5] 

mmi^. ^-hmmmi 2o^m^-t^o ^ut, ^-hmrnmi 2o±\zyyf 
[0 0 7 6] 

yboo. M*ttx^y5=->yiCj:y^^#:««l 1 0 cO^StcSlT R 1 SrJ^^-T 
[0 0 7 7] 

mic. BT R 1 p^iciffe'Siy- hjjfi^im 1 2 4 ^mm-t^ (la 1 9 ) . /f- h 

fe^^^^iRTO^S: Rapid Thermal Oxidation Method) ^rgl^t" J: V^o 
[0 0 7 8] 

ZICD^, 02 0 lC^i-ie)lC, 7:* h h^OV^^^' 2 0 2 S:?^^LT, 

L DDmm lllsa, lllda ^^U^^A I P 1 IC <fc U . ^r^i^^^ 1 1 

0|^^csv^T^M^c®Lfe^«^c. m^mizmTR i ^^ti^oicLxm^-t^ 

„ Z.®^. l^^fCLTLDDMJlJcl llsa, llldaj: <>) ^mmmo^^W^ 

^ASrtfoT, y-xf«i 1 1 s ^^zj^y^u-^ymmi 1 1 d ^m^-t^o 

[0 0 7 9] 

^(D^, v;^^' 2 0 2 ^m^Lx^- hmmmi 2 o±{c>^- hmmi 3 0 & 
j^^-rtifs, mi 5 {c:^-r MONO s h^yi^:^^^mM-t^z.tij^x^&. 

[0 0 8 0] 
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2 2 $:?^^bJi^A^IS|5gT'> :7:t h U V ^ ^ :7 S^g^S tKx 5^ > ^^g^^glC J: 
^)i/Vnym^tmi 2 1 feJ:tK>>y n^^-fbiS^l 2 2 lcA^-->^§:J6LTfe 

2 2^^X^ tLXm^f^X. m^^mmmi 4 0^M;tliLOCOSi5^^{Cj:U 

?^^LTfe^•^^^^v^e 4 0®?^^Mlcy-xfIJ|ci 1 1 s 

33«J:tJtKl/>r>Mi|5cl lid ^?^f!fcbTfeV\T%cl: 
[0 0 8 1] 

8(Dmmmz^-hmmmi 2 5?:4^##:«^i 1 o±<D^mzmmL. 

, y-::^/Fl^>f >(D?^^$:j^T, >5f-bS@1 3 0. 2 3 0 o®/^^ -n 
[0 0 8 2] 

[0 0 8 3] 

o ^J3. :*:^S6®?^J^T'«. EI 3 7 ® J; e> ^^^i^HflJ^ 1 4 0 Sr^ft-SfllitS: 
[0 0 8 4] 

t-r. ^##:S«i 1 o±^ci/U n>^>fbMl 2 1 ^JzZJ^i/Vzjymitmi 2 

2 0 9 (Clgl-tS (EI2 1 ) o 
[0 0 8 5] 

^k\Z^ VX^ 2 0 9 &mv^TMPSOP4^C^ffi■t-^>i/U3>^'fbJ^l 2 1 ^3 
J:tJfe/U n^M^bmi 2 2 ^:sLv'5-y^\zii UBI^^L, v>?>i^ 2 0 9 
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0 ^UT, ^M^^AI P 3 S:fTV% (EI2 2). ^^flcSfi^ 1 1 0 p^lcy-^^M 

igcl 1 1 s b feJ:t>*Fl/-r 1 1 d b ^m^t^o 

[0 0 8 6] 

v^T. v-;^Mi^i 1 1 s \>i3^t^}^i^^ymmi i i d bp^tc, ^^^lt0J|5( 

1 4 0 $:Mx.liLOCO S^^fCj: (02 3) . S/ U n >^ 
^tmi 2 2 fe.fcOf^^rJJ'ilfMl 4 0±{C7;i- h l/S;;^. N^<Z)V>?.^ 2 1 0 
^L, ZLtltCggPSJOP 5 (02 4) „ 

[0 0 8 7] 

mc. t/v^ymitmi 2 1 iBj:zfiyvziym^m 1 2 2(Do-^mouo ? 5 
^^:^)vm^icmi^mm^Amiz^i)^nm^Aip 2^no (025)0 

V^o ^fe, 02 5«, 02 4 p^fDfMAR 2 $:fi£:^^^L/fefe®-efe^o 
[0 0 8 8] 

3^3J:tJfl ZA^J^^b (02 6) , ^- hJliSlge)^ 1 2 S^iU^l 2A±IZ^- 

hnmi 3 O^^m^-t^o Z.(D^^iZ-tM. 01 5{C^t*MONOS h^>i; 

^miti'^^Hif^v^^^o tf:!. mi Qiz^-tuoNO s h^yp:^^^m 

m-t^m^izit, M;tii02 6^c^3v^T2/u n^^-fbjiii 2 3 fej:tFi 2 4cj>f^ 

[0 0 8 9] 

r<Z)J:e){C-tfild:, |IS6(Z)?^]ffi2 {C^t:t-5i:|sl=^, tyV nymitmi 2 1 ^J: 
t)t>>U n^^-fbMl 2 2 •S:v;^^i:LTMv^T^^:$)-ilMJ|!cl 4 0 ^m^'t^(D 
T% iffe{CVX^0figf '5ri:^<^^^:9'ilMJacl 4 0S:>!f- hmmmi 2 0<Z) 

[0 0 9 0] 
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[0 0 9 1] 

<mm<Dmm 1 > 

llig<?)0®3 ^CfeV^r^3tl7^la5'-|al 3 ^:MV^Tm^2:ff e)*^, Je^TT'«. 
^5-® 1 3^C33V^T. -lie 2 0 3jC-R;t)oTy- bSfei^mi 2 0 fi^m^^ 

[0 0 9 2] 

^ -r, 1 1 0 ±iZ. U zi >^>fbm 12 1, t/^Jzi ymtm 1 2 2 

^3J:Of2/Un>^>fblll 2 3<DSfMMfe'5>^- h$fiii^lll 2 O ^m^-t^. 
T, -e©±{C$^lC'>y n^^^fbl^l 2 3lC*fLTx«y^>^/S^ttS:^-t-g>ll 
icov^^^'JK n^S'fbM) 2 o 4 (BIS) „ 

[0 0 9 3] 

mz^ yyt hUPT^h 2 0 5^mmL. z:tiJcy^^-r.>^r$:ff oT^P^O 

P 2 (06) o ^UT, hmmmi 2 0la^XJ^mi(D'ry^^1^2 0 

R 1 tCg|Pg|S*^?^^$4lS (07) o 
[0 0 9 4] 

i^V%T, h l^i^^^ h 2 0 5 M^Sc A R 1 CDMPg|SlC^m"r -S^^ 

<^iS«i 1 0 (Dmmizm^^mmm 1 4 0 $:Mx.ifLoco sis^^^c j: 

<5 (08) ^LT, Hi ©•7::^^1^2 0 4 JC^L/TXvi/5^>^'3g^.[4S:;ti-<5 

mmmmm m:^itiyv=i>m^m) 150$:, ^^#:s«i 1 o±0±mzm 

I^L/T, -e^^ffiSrCMP (Chemical Mechanical Polishing) "^^IgL, Hi 

ma^mizm^T^^tti^ m^) o -^-ut, :r.-j^yifmiiR^^mmLx. mm 

mmmi 5 O^SJct^y- hiJieii^Ml 2 0 ^rj^boom ®*7>^^i^2 0 4 $:x-; 
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^y'!fizj:i)^^-t^ mi 0) o 

[0 0 9 5] 

. Z4XlCX>y^A>j/^'Si6f Zl^tCJ: H 1 ©V;^ ^^11 2 0 4 (Z)|g^^^:$MC J3 
V>T-9->f \^^yi-'-}Vm2 0 6 ^m^t^ (S 1 1 ) o 
[0 0 9 6] 

^UT. MP^^i^l^l 5 0^J;t)f-9->r K'ir;r-;i/M2 0 6 $:VX^^iL/OOX 

>i/^>^&^fvN. m.TRi^mm.'t^ mi 2) „ STRip^ic-tj-^r k 

^yf-}Vm2 0 6lC>t>fLTx>)/^>^3l#^fiS:;ft<5 SOG2 0 7 SrSibiitf ( 
SI 3) „ 

[0 0 9 7] 

^V^T> :i^^y^y^miH^^mmLX. SOG2 0 7. hJiieig^Ml 2 Ofe 
itJ^MP^^fiiliMl 5 0 ^mi^-D-D-*)-^ F't7:f-;i/M2 0 6 ^Jiv^y^lZ^ »J|g5 
5S-r^o -^DT, S OG$:B^^t--5>c Z<D'^m^B-tO)tim2 7 X$):5. rtltC 
J:tjif£##:^^l 1 OiC^TR 1 J3J:t>*y- 2 0 

IC-^^S ifs^^^g S:$g)t -f -5 ^ ^1 Rffg i: -5 . 

[0 0 9 8] 

^mm<Dmmnzj;itnt. mmmmmi 5 ofej:t>'-t^>r F'^:i--;i/M2 o e^r-^ 

HL^-DrnTRl ^m^h. ^<D^. V-^ \^^yt-)im2 0 6. SOG2 0 
7S:|g55SfSo ckoT. ^^^ftfli^l 4 0 S:?^^L;t^lCifTR 1 

[0 0 9 9] 

^Ml 2 OO-^ t>l|l j:t>*|g2(D«#^|fS|5fc^i/U n>^>fblll 2 2 7b\ V 
-;^IIii)cl 1 1 s i3J:t>*Kb-r>M^l 1 1 d_hlC3gg|J$:^-r-5^5tC[)MONO 

s h'yyv7.^t:m^^^m^mmx:&^o 
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[0 10 0] 

i/ U nymitm 1 2 2 J: t5-e<Z)-h® i/ U rr yWt^tm 1 2 afj'^^J-'T.mmi I 1 

s i3^t^\^i^^ym^i 1 1 d±vmt^hx\t^^. t<Dm(Dmmtmi sic^u 
r^MONo s h^yi^:^^ iimm(or=.i^. Mm^^^v^-t^. 

[0101] 

r(Di:e)tc, i/Vziym^tmi 2 2:«)^y-;?>MJ^l l l s itJ^ K l/>f >Ml|!c 
111 d±-e^ji§§bTfenii, ^(DMONOS h5>5;^^:^^;b«jti^UT^iS[®:)i 

^v^jvuLxmrn-^ti. mm^ ^ h ^ y i:^ 7. ^mx^'~ hmmmi 2 oi^<z)t/ 

Uni/^'fblKl 2 1 5:^^Wt--g>#-^T'&oT%, ^ ^ U -l2;b^i:{C||l 
2«)«##j^aj;5)^«fei^$tlSo ioT, :^^';-fe;i/r^"e«^CH 1. CH2<D^ 

[0 10 2] 

>>U=i>^'fbMi 2 2{chv>y:/$4x;£:«#*^^i&-r'5r^li#;ilc<VN*':, 
1, CH 2CD#«r«gH&«SllicR5^t-srii*^-5rigii;Si^o z:tijc<fcy, mon 

[0103] 

fjiiB, S2 9 lC^i-J:e)lC> im3J:t>*ll2®«#«itS|SfcSi/U n^M^fbjK 
1 2 2®^SgS^tctt, (M;t«S>Un>^>fbM) i 2 6 

75)'50^$tlTV>TtjJ:VN. zmiCty. Mi® 1 3 OA^i/U n>^<fc:Jll 2 

StlJtS^CH 1, CH2ff^^- hmmi 3 0 |^lC^i&t--&Z:i:S:R&ihT'^^o 
[0104] 

<mM<7)mm9> 

[0 10 5] 
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Ut^T.h^Oy-^^^ 2 0 2 ^m^i^X. LDDfl^lllsa, 1 1 1 d a 

^mm^mo-t^o -euT, ^pb^gprS^^^/un^Mmi 2 3fej:tjf^>U3 

[0 10 6] 

^(D^. -Tx^ 2 0 2 &3SLfe^*^M%'aAi p 1 ^n-DX-LDummi 1 

Isa, lllda tim^-t^o IlI^lCbTLDDM^l 1 1 s a, 1 

1 1 d a ^*)%-mmm<D:fm^'^A^^f^x. v-7.mmi 1 1 s ^jit;? Ku-f 
>M^i 1 1 d ^m^-r^o 

[0107] 

^<D^. -^7.^ 2 0 2 S:|g?5SbT>?f- hSifei^Kl 2 OJ:lC>?f- hMMl 3 0$: 
J^^-rtlli, 02 SC^fMONOS h^>i;:^^S:$g3g-r<5:!:i:*^T?^<5o 
[0 10 8] 

02 9 (CatfMONO s h^i/^;^';^^ ^rSgit-t-s^-^fcii. 03O<Z)m 
PgCD^lCVX^ 2 0 2 M;^lij^^^b ?:^?o «1^^i#g|Sfc§ U 3 

>^^fclll 2 2 0S^siggPr9'JC34xS:m^»ei^l^l 2 6 ^?^^i-tlli«fc Va, 
[0 10 9] 

[0 110] 
<^«6®?^ffi 1 0 > 

II56<^?^M1 (C'e^-5,^##;igS<Z)«MT^oT, ^TRi 

[0 111] 

^■r0T'$)So 03 1 JC:^5fJ:e)C> ZIC^MO N O S h ^ > i^';^ ^5? ICiS V%T li. 
^TR 1 <^)±3gSU^<}:tJt/ggP<^^gP:9^CR 1 , C R 2 e>tlT V^Sc -ecoffi 
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[0 112] 
[0 1 13] 

<mm<Dmmi i> 

[0114] 

UT, m2iz^tJim.^n^\ mTRi^^mi^mmi i oiHizmm-t^. z(d 
03 2ic^i-j:e){c, mTRi<Dm.mizm^itiyv:nym^tm^f)^^^^^<m 

o 

[0 115] 

i-So z:tllCJ:»J. gI3 3 {C:^-r J:e)lC, R 1 ®_t3gg|$33^ tJ^iSSlSO^gP^ 
CRl, CR 2*^Ai?)e>tl-5o r®^, ||]6g(Z)?^®2 illHl^lCLTias J^^^I^OX 
jg$:^f^x.«, 03 1 {C^-TMONO S h^^t^";:^^ $:5g5t-t-S3i:y^)'tl?#'g>o 
[0 116] 

<mm<Dmm i 2 > 

miz. tyv nym^m^^timmm^M^um^^iz, iyv nyx^mm^nt^mm 

[0 1 1.7] 

i/vziym^tm)^iziyv:ny<D}^v h ^mm-t^^mi)^. mxis±m^nm:ic 
m5^cfa«$tlTv^^. :^mm(Dmmiz:j3\^^xit. ^-hmBmz^<D^^rj^y 
u n> K^y h^^tiyvziym^im^um-t^o 

[0 118] 
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T'feSo iii3 4T'ii. ^-hmmmi 2 oin^. t/v ny hDT ^^tiM^mm 

[0 119] 

(Dfcfib, ^WVr^m^CHl, CH2 $r;g»ir^«#bfc^^tC. x:^;i/aEJ-(3r)^ 
[0 12 0] 

^^bi^l 2 2(Z)J:e)JC||l J3J:at||2®«#^if^A^>y-h$fii^mi 2 0p^T*M 
[0121] 

1 c J/U rri/^-fbMT'^oTt-, F^y h'-t^T'fetili>!f- h/iie^m 1 2 0 

i/Vziy F^y hDT(D^^i:im^©^?&:^:6'?feSi:^;^e)nSo 
[0 12 2] 

<mm(Dmm 1 3 > 

1 2{c^vNTii, mmoymmnz:i5fff^^-hmmmi 2 oii^. i/ 
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v> ^ r ti^-^mv:&^ o 

[0123] 
[0124] 

<mm<Dmm 1 4 > 

[0 12 5] 

^•tmx&^a m4 uzB-t^^iz^ zicoMONO s h^>2;:^^li, i^Vziy 

mm^(D^^m^m^l 1 omzm^^tir:i^j-:^mmi 1 1 s ^<fcytFi/>f >m 
igci 1 1 d i:, ^##:^«i 1 o_hic?^^stifc>?;'- hmmmi 20 at., 
him^mi 2 0 a±izm^-^nr=.^- hmmi 3 0 h$:^i;^-5c 

[0 12 6] 

zL(Do%¥-hmmmi 20 ait. ^^:^)v^^m±si^(Dm^Ki5\^^x\t. 

i/V nymitimi 2 7, i/Vaymitmi 2 ai^^t^-yvaym^tmi 2 9 (DM 

1 2 0 att, i/v ^ymitmi 2 7 (Dm^i^tc.m'^i 2 1 acD^xm^-^nx^^ 

So 

[0 12 7] 

ST, ^mm(Dmm\z^\<^x\t. y-^nigci 1 1 s ^cfct>*FU'-r>M^i 1 

, S^CHl, CH2 Sr-^ifBrti^^l fe<fet;J||2(Z)«^^^i^aUl 2 8 b, 12 
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8 at Lxmm-t^o 

[0 12 8] 

t>*|| 2 (Z)S#^^g|J 1 2 8 b , 1 2 8 alC^*tlfeS:9-CfeVATli. hJMSiJi 
1^1 2 0 ali±j^<^)J:^{Ci/Un>^-ft:Ml 2 7(Dm^Vr=.B^l 2 7 a(D^X* 
«^$nTV^^„ J;oT, ^©gP^^CD^jPli, H 1 ^ 0*11 2 (D«#^^tSP 1 2 

8b, 1 2 8 a:^)«?^J5g$4^7^^MralS^cDl^ffJ;^jt)/^$^^o ^7^, Hi ^J: Of 
H 2 ©m^^^i^SlS 1 2 8 b , 1 2 8 aODr^tCtt, 1 3 0 :^5.;i/tti 

dfeaP±<^lfP4>l 3 0 c A^:fr:&t--5o ^^)M.i^mzit. HI ^J:t)fH2 0«#^^ 
BP 128b, 128 a (7)3§ggP;6'J, ^- h«@l 3 0 CD5^.-V :^;i/i4i:^gP±®gPrS' 1 
30ci:®130b XmhX\i^^o 
[0 12 9] 

^ ^ EI T' ^ -5 o 
[0 13 0] 

134 2^CfeV^Tl±, Klz-OflJicl 1 1 d{Cg^%«fiO [V] ( TOj 

) y-^fM 1 1 1 s itJfy- h«^ll 3 0 ICg^^m^J: tj tJlav^« 

^ (v^■rtlt; r + j i:^^) $:-^x.T^##:«^l l 0 f^ic^^^ :^;i/C N 5:?^^ 

y-XMJ|cl 1 1 s {C^;t5Sfi:S: 5 [V], >f- 1 3 0 {C^;t Sfl 
ja§:9 [V] ftni,t^\'K 
[0131] 

HI fej:tjf|i2®«#^jfspi 2 8 b, 12 8 a (omm^i\>r:Lm^itmMmt 

rit. h«^l 3 Oy\a)m}£WMJ: V^mi^^^l l 0P^{C^^:^;1/CN a 
[0 13 2] 

5^^:^^;I/I^I:^gP_h^CfeV^T^i> t/U n>^>fbMl 2 7(©M^BP l 2 7 a 
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^gpp^lcfeVNTJi, -^f- h«^ii 3 0/\(Z)«jEfPiinctU^##ca«l lop«g{c^ 
^ ;i/ C N b < $ o 
[0 13 3] 

Mallei 1 1 ^tf'^'J-T.W^l lis {CfBl:^)^oT, ^^:^^;i/>tN^y hxl/^ hn> 

itapi 2 8 atCh^^y^Sn-So 
[0 13 4] 

-is. ®4 3 ^c^3^^T^i. y->;fMi i i s tcg^;^«^o [V] ( roj i: 
Fl/>f >fWl 1 1 d^j;Of>!f-h«®l 3 OlCg^;«fe«^j:U=fo 
1^VN«^ (V>-rtlt) r + j ii^^) S:-^;tT^^#:«=Kl 1 0|^lC5^^:^.;i/CN 

TM;t«> Fl/'-r^M^l 1 1 d(C-^x.S«^S: 1. 6 [V], >5f-h«^il3 
0lC#x.-5«fe$:3. 5 [V] i:ftl^^j:V^„ 
[0 13 5] 

|g 2 (Z)«##i^g|S 1 2 8 a{Ch^^v::/'$tlfc«^CH2(Z)#^lCi;S:CT, 112 
®«#^#BP1 2 8 aT(D^##C»«l 1 0 |^{C?^B&$tl5>^^:^;i/CN c(Z)^ 
$ttLBl~LB SiZ^-t^Oizm^^^o ZKD^^LB 1~LB 3®^SV^^CJ;U 

[0 13 6] 

-i u-Tsmi^^n^m-^it. y-h«^i3o, y-^^fiigei 1 1 

o m^it, Kb'-f >M^1 1 1 dC#;iS«^$: 8 [V], ^f-h«Ml3 0lC 
#x.-5«&S:0 [V] i:-rtlli<fcV\„ fe-g)V^^i, K l/-r l l l d {C^;t.^ 

«fe&5 [V], NMl 3 0{C#AS«^&- 6 [V] il-rtliicfcV^o ^ 

y-x^ii^i 1 1 si5^x:^\^u-(ymmi 1 1 dom^^'^m^mnL. >f 
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- hmm 1 3 0 t^^mi^m^ 1 1 o iKDmicm^omitm^^^nit. mus^ 

v^m2(Dn^un3izh^y^-^nr^mmcHi, ch2 ^r-isuT^^f- hmm 

[0 13 7] 

04 2 iZi3\>^Xm K^n^Unm l 2 S b iZitm^CHl $:^LTV^;& 

v^7&^, %Lm4. KD^oizmio^nmuw^i 2 s bicm^tfCH 1 timizh^y 

m^^^BPl 2 8 a/\C[)m#CH2® h^y >^§:ff^^h;{)«l?^So -etiTOT 
[0 13 8] 

Stl<5 3^tCj: H 1 (D«#>^^aP 1 2 8 bJcm#CHl h^>y:/$i±fc^ 
ten 2 (Z)«#^i^^H5 1 2 8 alC«^^CH2 % h^»yy$-frS#-^"efeoT*>> h 
^ fe^ffe S 3 i: *^"e ^ S o 

[0 13 9] 

^tc. :^i feJ;t>*ll2(Z)m##i#Si 2 8 b, 1 2 8 a<Z)r4{ciiy- N««l 

3 o*«:j^:&t-s®-e, mioym^ui^mi 2 8 btc«#cH 1 & h^y':f^-\ir=. 
mz'mza^nm^wmi 2 8 aicm#cH2$: h^^y:/$-&s^-^ic. ^-hm 

[0 14 0] 

y-h«^l 3 0®^^:^^;i/tf»JfegP±®g|Ji>l 3 0 cif^>>-'Ay]^(Dnm^m 
fc-rr H 1 CDS^^^if 1 2 8 bOSI^CH 1 ®^jg^-2>«#E F 1 <d 

SW}^)'^^ 2 (^m^^mp 1 2 8 a{c;5:t>*fc< <, x>!r-u >^*^^i^7^'^-^T'& 

oT%||2®«lif^i$g|S 1 2 8 a/\(Z)mWCH2(Dh^^y^j()^^5frif e>niC<VNo 

,i:oT, 3®M I s h^yi^:^^^^m^i^:f''^V(D:^'ev-t;nzmmi'tiit. 
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[0141] 

04 1 ic^L^> Hi ^^x:^m2(Dm^uwmi 2 sh, 128a 

L 1, L3, j3J:tJf, t/ U 3 ^^-ft]^ 1 2 7 (D^^E b feaP:9- 
12 7 a®^^:^^;i/;S:)^lRl®;R$ L 2^CoV^T^i> If 7;^ P N ©tatt^ff 

, >!f- hSai 3 o^y-xMi^i lis, K^-r>M^i 1 1 dlC-^^S^^ 

f^gPl 2 8 a*^tr>^:t^;5^.PNJ:lC'S«-t'<5i:e), ^-V :^^;I/;g:&I^O®;m$ L 3 
[0 14 2] 

rj^n. mi lSJ:X^m2(Dm^UW3l 2 8 1 2 8 a:«)UN-rtlt;, i/'Jl3> 
Se^bjli2 7, i/Vnym^tmi 2 8. ^^Xf. i/Vnymitmi 2 9<Dmiz^ 

u 3>M>ft:iii 2 8iii/'j n^^-fbmi 2 7, i 2 9 ic^^tiT v^^(Z)-e, iyi; 

3>^>fbMl 2 8{C#^#Stl7tS^^CH 1, CH2*^>^- h«^l 3 0 J^Xf^m 
i^m^l 1 0 WlC#«ff <&ZlhS:R5lfcl?^-5o 
[0 14 3] 

^fc, h»Ml 2 0 a(^e)*>, HI ^3it>*H2CDS?^^i$gl5 12 8b, 

1 2 8 alCi^^tl^g|S:9-li, S/Un^^-ftMl 2 7 <Z)®^E b?tS|S:9- 1 2 7 aT-fe 

So j:oT, mmmpi<Di/vziymitmi 27 ^^-hmmmi 2 0 a<Dm\'^m 

[0144] 

:^J3, h^^y >^^i±S«ltCH 1 , C H 2 ttS^lCPS^tl-S < , M 
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[0 14 5] 

m4 KDmmz^^X. 04 4*^^04 5CDJ:e)^#3t^:LT=fej:V^ 

0 MllI^CfeV^TJ±, HI feJ:0||2 ©«W>^^^P 1 2 8 b, 1 2 8 a 7b\ y->^ 

lis ^J:t)«Kl/-f >Mi|!cl 1 1 d±lzm^^^LX\i^^. 04 5T'tt, 
'^r'- h«@lCoVNT%. \f-7.mi^l lis J3J:0fK^>r>fIi^l 1 1 d±xm 
^Vtcm^l 3 0 d;«)^$|IMStlTV>So 
[0 14 6] 

H 2 1 2 8 b , 1 2 8 a*'5^^$tlSo JioT, ^^U-fe;br^T^S 

^(D^mtf^^ D Zl 
[0 14 7] 
<IIJfe®?^^l 5> 

:^mm(ommit. mmcDmmi 4izm^^mi^mm:(D^mmx:&'ox. mas 
j:t^m2(Dm^^wm 128b, 128 a(Dot,mmz.M\^-t^mmt.¥~ hm 
mi 3 0 ii<Dmizif\'tE't^mmm^mmt^%(Dx:^^o 

[0 14 8] 

1 feJ:tJfH2©«?t##Bl$l 2 8 b. 12 8 a(Dot>^- hS^l 3 OICS'T'S 

2 9 c(DjiSII|Jl 2 9 d;6'!MoTV^So ^(DfffiOD^iili, |IM<^?^M 1 4 {C#-g>^ 

[0 14 9] 

:i(D^oiz. mi^^x^m2<Dm^uw3i 2 8 h, i 2 8 a(Do%¥- hm 
mi 3 oizwt^m^^iyvnym^tmi 2 9 cxm^it. m j3a:t>*ii2(D« 

^-BgitlSJ 1 2 8 b , 1 2 8 aJCfiJi^^tlT^iS^*^, >5f- hmai 3 OF«3lC5^1&-r 
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[0 15 0] 

^J3, 04 7 13 J: 0^1114 8 li, 04 4 JSi: tJ^04 5 CD=^3tlC 2/ U n ^^-ffcM 1 
2 9 c SrJgMbfe^tDT'^'So l^0^C^3V^T^d:, H 1 tJ^H 2 ©«##itSP 1 
2 8 b, 1 2 8 acD^^:^;i/#iagg|SS:, U n ^^-ffcl^ 1 2 9 e ©SSggp 1 2 9 d 
7b'JMv>oo, im3J:t>*l|2(Z)«i^'^i^g[51 2 8 b, 1 2 8 a V-X/ F U'-T 
i/U H^'^'fbMl 2 9 e (DSggP 1 2 9 f :^)^MoTV^So ^®fffi(D 
04 4^J:t>*H4 5 ^|lf#T'fe-5. 
[0151] 

ZCDcbotC, Hi fe<tt)f||2(7)«#'^i#g|$l 2 8 b, 12 8 aCOV-X/FU 
-f ^-fftl^S^rfei/U n^gEfbrni 2 9 eX^mPiit. hMmi 3 Oti^mii^^ 
O^H 2 CD«#^#g|J 1 2 8 b, 12 8 a (Z)SSgg|JlC*-e®^ELTVN-5#-^-Z?feor 
=fo, HI fe<fclK||2®«1^^i#g|Sl 2 8 b, 1 2 8 atC^it^tlfeS^^^^^f- S 

m@i 3 0 f^fc^i&t-^r il&R&lh-e^S, 

[0 15 2] 
<llife®?^M 1 6 > 

[0 15 3] 

04 9ti*||J6©?^)^lC#-5^##:^«®#ASMI S h^>t^;^.^5? S:m^0 
T'fe-g>o 04 9-^1*, ^^^)nyYvVDi:^^t^mmm m^\tiy')nymitm: 
) 2 5 0;()^, l|lfe<fct>*ll2(Z)«l^^j^g|JhLT4^##:^«l 1 0J:lC?^fife$tl 
TV^So ^^:^^;l/l^^:ft|^|S_t^CfeV^T^±, Jjieii^|^2 5 0^i^^tlTV^So 

jS;*3t>, *|gigc[)?^^Jci3v>Ttt> y-;^M^^i i i s ^J:t)f Fi^>f vM^i^i i 
1 d ^^4'^fHI^csv^^c^foJboo||ugbT?^^$4^;t^^s^m2 5 0*-^, «^fc 

HI. CH2 origin 1 ^<fct>*ll2(D«^tf^^g|J^LTaig1- -So 

[0 15 4] 



3 4 
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mm^(Dff~vmmmt.. mmm:2 5 oiBiinty^)ziymimi 2 9 &(D^mm 
munmc^mmm2 5 o^j^^d; y t;/h$< bTfe<, 

[0 15 5] 

1^2 5 oici^*ti;tgp^^®>^f- vmmm:(Dmm\t. ^iiB^x:fm2(DmMunm 

^2<D%^uw^rc^mmm2 ^o(om\z\t. h«@i 3 o(d^^%)\^^^ 
m±.o>^^ 1 3 0 c ii^^^t^o 

[0 15 6] 

>:f- h^e^jiiTb'^, ise^)^2 5 o^i:t>*s/'; nymitmi 2 9 g^cgg|$tlT<.^ 

o 

[0 15 7] 

F h T'^^-rtiti, H 1 J: U^H 2 (Z)«#«#ap*^ U n 12 8® 

[0 15 8] 
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[0159] 
[0 16 0] 

05 oic^-r j:e){c, hu^:^:^h^(D^^^ 2 0 2 a^m^vx. y-;^M 

Jg?l 1 1 s ^3J:tJf KW>r >MJ^l lid ^^mm^^AI P 1 {CJ: 

1 1 0|^^cfev^T^®^c®Lfe&g^c?^m•t■5o ^©ii^^^M^j^Ai 
p 1 (Dyfmmmmii.. i x i o 1 x i o [/ c m^] nmt.m^-ttnt^ 

V^o ttc. V-;^M^1 1 1 s i3J:t>*FU-r ^fl^l 1 1 dr^(Z)iSil, f^^D^ 
^•V*;i/;^lCoVNTl±, 0. 1 — 0. 3 /timgMil'rtltf.fcVNo 
[0161] 

^LT, 2 0 2 a 5:i^5feLfe^, 1 1 0±lZ'^- hmmmi 

2 0a (IH 5 1 ) „ fJ^ib-^. >!f- hrlifeiS^M 120a ^m^^t^. iy 
^)nymitmi 21 ^ t/U =3>^>fbMl 2 8, feJ:tJf, ;i/ U n ^^-fblK 1 2 9 $: 

S/U Hi/gE-fb^l 2 7 2. 5-6. Onm. U n V^^bl^ 1 2 8 

5:6. Onm. i/' U =3 ^gE'fbM 1 2 9 3 . 0 n m, ^Mi: "ttll^ cb V^„ 
[0 16 2] 

rjJsCJC, t/U n^m^bmi 2 9_h{C> h l/i^X 2 0 2 b S:?^^ 

, :7:«- h U V ^"yy ^n.miBii'a^:r.v^y^'Wm\z^ U i/ U =r >^>f[:M 1 2 9 ^3 
j;l>*i/U 3>M^bmi 2 8{cA^-~>i^S:i6-r (05 2) „ ^bT, v:^i^2 
0 2bS:i?5feb, U n ^^-fbi^ 1 2 7 . 1 2 9 ±lC/i<y U n 

Ml 4 ^C^V^TStL/7^:MONO S h ^ > i^':^ ^Jf J^j'^^J^f -5 c 
[0163] 

^fe. 04 4 ^7£:«|gl4 5® JceJ^^UtlC-rS^-^tt, 0 5 3 lC:at-«fc e) IC, 
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t::^^^ 2 0 2 blCf^;iT> ^PiSOP 7 Sr^fTS V^^i^ 2 0 2 c(Dm^^mm-t 
[0164] 

[0 16 5] 

<mm<Dmmi i s > 

[0 16 6] 

Ills ^^x:^\^u^ymmi 1 1 d ^#^««i i o^iz^^- hm 

1 2 8^®y\°^-n>^*^tc,. ^^^l:^{cj: u i/V ^ym^tmi 2 8 (Z)5^-v:t<.;i/ 

ffl!iJ^3g^i}'{cziti^ae)«ei^m«:?^fKb, i/U3>^>fkmi 2 9 c(Z)SsgBPi 2 9 

d^i-tl«<J:V> (05 4) „ 
[0 16 7] 

mm(Dmmi 5iz%s^mi^mm(Dmm.it:i(Dmiz^. Mx.ifj^T<Dj: 

e){CLT$gjt-r4xliJ:VAo f :^t>t», ®5 5tC^i-J:e>lC, 0 5 2(D>'\°^-~> 
^^^al^C^V^TTM®i^U^>^^bj^l 2 7*-eal^y^>^$:ffV^, ^<^)^. 0 
5 6{C:^t-J:e»lC, mmLr=.^^^)\ym^(D^mi^mmi l OfeJ:tK2/U =!>^ 

^tmi 2 8(D^-^:^)im^i^^m^^mm^thxi/vnymitmi 2 9 1 

[0 16 8] 

fe'^>V^«, 0 5 7lC^t-J:e>tC, n^^ffci^l 2 7feJ:t)fi/U n^^-fbM 

12 8 ^r^^^iS'Kl 1 0±{C?^^L^^fC, 0 5 2 (DA^ --y -^'^m^n-o 

X. i/V nymtmi 2 8iz<D^/'^9--y^^n\'\ ^oi^s i/Un^M-ftm 

1 2 s(Dm^^^x:^^^:^)\ymmm^mmithx. m^^<Dm^M^m^vx%^ 



^U.^ 2003-3007114 



#2003—009516 



[0 16 9] 

<mm<Dmm i 9 > 

[0 17 0] 

^««i 1 o±izm^-t^o 

[0171] 

OKA^--y^^m-t. -ebT, 2 0 2 b H 5 9 IC^i" j: 

ic, m{iivr=.^^^)im^(D^mi^m^i i o J3j;?>*$e^m2 5o±ic$/u=i> 

m-fbMl 2 9 g$:?^^-rs„ 
[0 17 2] 

J;U?^^LT, >!f- hMl 3 0 $:lgl^So 3e)-rtl«, Hlfe^J^ffi 1 6 {CfeV> 

T^L/feMONOs h^yi^7.^ii^%m.-t^. 

[0 17 3] 

[0174] 
<I^Jg®?^^2 0> 

x^m2<Dmmuwmf}K m<Dmmizmm'r^^'-' hmms^iHizmm-^titc^mi^ 
mux$>^o 

[0 1 7 5] 



3 8 
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0 6 o«, :^mm(Dmmizm^^mi^^w:0m^^MON o s h^yvT.^^ 

^■tHT'fe^o 0 6 OiC^1-J:^{C, 3<Z)MONO S ^^>^;^^^C^3V^T^i, 
^TR 1 aliy-xMJ|icl lis KU-f >M^1 i l d J; U =fo+4^ic^< 
?^^$tl> y->^MJ^l 1 1 s i3J;a« FP-r >MJ^1 l l d«|gTR l alCgSg^ 

[0 17 6] 

r^iB. v-Mtmi 1 1 s is^rs\^v^ym.mi 1 1 d(Z)e)^4^^#:«^i 1 

0(D]H%mm\it. ^M#?iS75)^Jti^6!r^V%LDDfIi^l llsl, llldli: 

1 1 1 s 2, 1 1 1 d 2 i:^oTV^§„ 
[0 17 7] 

-eUT. «<tfCHl, CH2 $:'^i^-tS3i:3&'5RrigJ&mi d3J:tK||2(D«#^ 
WUfiK mTKl ai(Dmm(Do^^J-7sWimi l l s Kl/-r>MJgcl 1 1 

d^»;=b^?i?v^Sls^^c|||M•t•^>>^f- hi^i^l^i 2 oi^tc?^j^$ti-cv>So 

[0 17 8] 

■ir;i/i: LT, 3(Z)M0N0 s h^>i;>'x^ic>/'n^j^^Al&'f^J3J:t)^-r 

ff- Vmm\ 3 0, 1 1 s ^,l:tKKl/'>r>Miacl 1 1 d(Z)#SPlCja 

^J5;«i± &m*tit--6 3 i: jc j; y J; 

[0179] 

^J3, V-^MJIcl lis feJctJ^KW-r^fligcl 1 1 d5{)^g|TR 1 ajCgl^L 
T?^^$tiTVNS(©7?, 1^1 feJ:tJ^||2coS#^#g|J®^M«, EI6 0(c^-tJ: 
o\z>f- ha^j^i 2 0(De) t>y-^fMi 1 1 s iBi.xs^\y^y%mi.\ l l d 

[0 18 0] 

«^COe)t.S|TR 1 a|^(0gP:9'l 3 0 e^^t/-;i/K(Z)^i{I$:^;tt-o V - 

XMl^l 1 1 s lBiiX$-^\/>{yW^ \ 1 1 draiC^VN^TR 1 a:^)tJ^^$tlTV> 
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[0181] 

^mm(Dmm<7)m^. ?tT r i a (Dmmizmmt^^- hmmm i 2 0 p^icn 

1 t3i:tJf^2(?)«#«#§PS:IS:l-tS(DT% V-XflJgcl 1 1 s 33i: K l/>f >M 
[0 18 2] 

■r;&t>*>> ^##:S^i 1 o^ffi®^®m^c^v^TMONo s h^^e;:^^® 

[0183] 
[0 18 4] 

u>(ymmi lid 

[0 18 5] 

mz. mmitm'^cYDmmzj:i)^^m^mmi i o^tc^un^^-fbiii 2 

1 ^mmh. U^^XCVD^mz^ y S/U n^^^bl^i 2 1 Jitci/U n^^-fbl^ 

12 2&?^^-r<5o ^bT. llft^fb^^CVD^^jCiiUS/U 3>^^bjll 2 2 

±izyva>mimi 2 3 oNo«i5^<7)>f- hmmmi 2 0 sr^^-r 

■So 

[0 18 6] 

■ebT, i/Uzi>^-ffc|^l 2 3_h{cy-h««l 3 0$:?^^t-tl{^, ^6 0CD 



4 0 
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[0 18 7] 

^lC;j3VNTli. «TR 1 a(Z)M®aiS:9-lCfeV>TC^)*t>>U il>^>f(:ill 2 1. U 
Ml I 0 <Dm^±^ ^V^BTR 1 a(DJS®^C^V^T^ii/U n^^-fbmi 2 2*'^?^ 
[0 18 8] 

- h««®e>*>l^TR 1 ap^^S^e-l 3 0 e ;«)^ K^^SfJ&mfe-to 

y-;^fi^i 1 1 s nj^t^y^u^ym^i 1 1 d^^^c^v^?tTR 1 ati^m^^n 

^l/T, 4^#^t:Ml 1 0^®<7)5p®MfC^VNTMONO S h ^ > i^^'X ^ C^>f - 
[0 18 9] 

me 1 (Dmmi^m^-t^izit. i;Ar(D:^m^nm-tMj:^K t-^t^t. 

, 13 6 OCD^it^?^m-tS#-^i:llI#{C. jtTRla, V-xM^^cllls, K 
l^-r lid, i/Vziym^tmi 2 1 feJ:t;fi/U n>^>fl:i^l 2 2 ^rj^fig 

[0 19 0] 

r^tC, i/U3>M^bMl 2 2{CM^ttx>y^/\'^yi^§:J6LT, ^##^^^11 
0®^®±J3i:t)f?iTR 1 a®JSffi_h(Z)i/U il>^^bl^l 2 2 S:BS5*t-<5>o 3tl 
ICJ: »J, tyVziymitmi 2 2 lilfT R 1 a ®MlC®*i^«"r-5o 
[0191] 

-e®^, ^^-fbjS^C VD^^lCJ: y Hi/^^bl^l 2 l±^J:t>*e/U =i> 

mitmi 2 2±ict/U3>^'fbmi 2 3 ^m^L. ^- h*6i^i^i 2 0 h^^m 



4 1 
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[0 19 2] 

«^^(7)^j|Ht-'5«#(^S#;{)^l|2©«#^^g|$(C^>S'^^*'5^<, X>r-U >y 
*'^^V^„ J:oT, ZICDMI S h^>i?;^^S:^#|§1$:)l^U®;>l^ y i2;i/lCiiM 

^MJilc J: t)^ K U -r > Ml^ra izmti^mm $ 4x X v ^ ^ ® T'l^^^ -v Jl^ti^zk^ < 
[0 19 3] 

NOS V'yyVT.^Xm'^X^^o 
[0194] 

[0 19 5] 
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-5i^X5^i:»L S I (Large Scale Integration) t LXM^-t ^ Z t.i>^'^mX-:^ 

-So 

[0 19 6] 
[0 19 7] 

»^3S6lc|S^(D|§reici:ti«. |gl J3i;tJf||2(Z)S^#i^^|S{i, V-TsW^ 
1^^x:^\i\y>(ymM±.\Z^m^m-t^o J:oT, It^^liClB^cOMI S 

o 

[0 19 8] 

l»#«7 {CfB«CO|gHH{C cfctllf, Hi ^<ktJf^2(D«#^i#B|J®3§g|$tC{j:, 5^ 
[0 19 9] 

»*«8lC|B«(Z)|§ra{CJ:tlli, SI(Z)Ji3gg|J^3^t>*l£f|S<Z)#g|J:9-l±^«?)e>4xT 
[0 2 0 0] 



WiU^ 2003-30071 14 



#2003-009516 



[0 2 0 1] 

1 0 izmmo^mmiz ^ n &v<mmt=. f h it. u n > * ^ « 

[0 2 0 2] 

^Sti-Sriitciy, Hi OD«^gf^i#SIS{cai^S: >^Sii:fe^{C||2®«^^ 

T'^-g)o ^fe, Hi ^J:t>*l|2cZ)«^^^M©KlCtt^- h«@:^'J^^E-r§(DT 
, HlcO^ltf'^ifapiC'Bi^^: h^'y^$-t±fe^JcH2co«#^f#g|5{c«^^$: 

^yy^it^^^tc. HI feJ:^Jf||2(^)«#^i^gl$ra^c:f^^tt-s^- 

ti^m2<Dm^UW3izJkmz< <, x^r-U >^*;()'^ai^f£^-a•T'^oT=foH2<D 
«#^i*§|5^®«?«f® h^«y^75)'5*5rlf ^4x(C< v^„ J:oT, r (OM I S S 5 > 

m2] mm<Dmm2izm^^mi^mm(Dmm:^mt:Btmx':&^. 
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m 6 ] mm(omm 3 ic-^s^#<*:^g(Z)$gjt;^s&^t- lar-^So 
m 8 ] mm(Dmm 3 {c#^ ^#^^«(7)s^^:^"^ ^-t ht- s o 

1119] IIM©?^ffi3 lC-^-g,^##:^g®ig^^ri^^^t-|2I-e$>^o 

mil] mm<Dmmz izm^^mi^mm(^mm:^m^m-tmx:^^o 
012] %m(Dmm3izm^^mi^mmi(Dmm:^m^^-tmx&^. 

013] IISg®?^ffi3{C'e^§^^^igS(Z)$git:^5S$:^1-0T'fe^o 

014] mmomms ^z'^^^^mi^mm.<^mm:^m^B•tmx:&^o 

015] ||]6g®?^J^4 tC'^S^#^^g$!^-r0T'feSc 
016] ||J6®?^iP,4 {C'e^^^#^fs:|gS(Oftfi®M$:^i-0T'^-5„ 

017] mm(Dmm5izm^^mi^mm(DmM:^m^^-tmx&^o 

018] ||Jg<DJ^®5lC-^^^##^m<X)|gJt7?i£^^t0T'feSo 

01 9] mm<^mm5iz^^^mi^mm(Dmm:^m^B-tmx:^^, 

02 0] ||«g(Z)J^^5lC#Sifs#<*:^«<Z)|git^^^S:5t-r0T'S>-5o 

0 2 1] mmo)mm e izm^ ^m^mm(Dmj^:^m^^^mx&^o 

02 2] |gm«)0Sl6{C#S^#^|^@CZ)igjt^?S&^t-0T*feSo 

02 3] mmommie iz^:s>^^mi^mm<^m^M:^m^m-tmx:^^o 
0 2 4] i^sfe<^0j« 6 izm^^mi^mm(Dmi^:^m ^^tmx&^o 

02 5] |l56(Z)J^ffi6(C'^§4^#^^fi(Z)i^Jt:^^$:^1-0Tfe-§>o 

0 2 6] mm<Dmm6 izm^^mi^mu<Dmi^:^m^^'tmx&^o 

02 7] ||J6<Z)?^^7lC^S^#^^M(©SSit^^S:^-r0T'feS„ 

02 8] mm<Dmm8K^:s>^miifimn^B-tmx:^^. 

02 9] ||Jg®?^^8{C'g^-5 4^#^*tigMcD^(OM?:^"r0T'fe'5„ 

03 0] mm(Dmm9 iZ'm^^m<^mu(Dmi^:^m^^tmx:^^o 

03 1] HJfecOJ^^l OlC'0^Si{£^^^g§:^t-0T'fe'5o 
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3 2] mM<Dmmi i iz^^i¥^mi^mm<Dmm:^m^B'rmx'&^o 

[03 4] mm<Dmmi 2iz^^i^mi^mm^^tmi:'&^. 

[03 6] ^*f|6tt^^U®^jg$:^-r±®0-efeSo 

[03 7] ^##ltt^^U<DJ:U:fti*:05^^5ta)-M5:^-rMm0T*^'5 

o 

[03 8] ^mn^^'^v<Djf:^)M.^m^jim^(Dm<D-m^^-tmumx* 

& S o 

[03 9] «e5l^(7)ifs#{i|ciStt(Z);^^-U >^l:^t-0-efeSo 

[04 0] Se^(Z)^##c^«lCfeVNT2tf'y hOW#?:^i$$-a:-5^^<Z) 
;^ >5r - U > ^ 0"T?fe S = 

[04 1] mm<Dmmi 4iz^^^^mi^mm^^-tmx&^o 

[04 2] mm(Dmmi 4 ^C'^^:^ji##:^fi^cJ3V^T'»$g$:^^#$-B:^^ 
-^$:^-r0T'^So 

[04 3] mm<Dmm 1 4 ^c■^5^fs#^^tt^c^v^TW^?:M»^-^>^-^ 

[04 4] mm<Dmm l 4 iC#S4^^#:^S(Z)ffi®M$:^-t0Tfe-5>o 

[04 5] mmommi 4 iz^^^^mi^mmoncDm^m-rmx^^^, 

[04 6] mm<Dmmi 5izm^^mi>^mWi^^-tmx'&^. 

[04 7] ii]S6(Z)?^]ffii 5izm^¥^mii^mm<Dm<Dm^^tmx&^o 

[04 9] mm<Dmmi eizm^^mii^mm^m-tmv^^o 

[0 5 0] mm(Dmmi nzm^^mi^mm(Dmm:^m^^irmv^^. 

[051] 1 7 {C'^§ifs#f*:^g(D$^jt7^^5:^-t0T'&^o 

[05 2] HifeCDJ^Ml 7{C'0^^^##:^«®i^3t:^^S$:^-t0T'fe-£>. 

[05 3] mmo^mm 1 7 tC'0^^^#<*;^aa)SSJi^^^^t0T'&s„ 

5 4 ] njgoj^fii 1 8 izm^^m^mm<Dmi^:^m^^tmx:&s>o 

4 6 ffi!iE# 2003-30071 14 



#2003-009516 



[0 5 5] mmo^mi 8izw^^i\^mi^mn<Dmi^:^m^Btmv:^^o 

[Ef5 7] mm(Dmmi sK^^^mwmm<Dmi&ism^m-tm-^tb^. 
[135 8] mmcommi ^\z^^^mw.mm.(o%m.-^m^m-tm-^^^. 

[135 9] ^m<D1^mi 9lC-^S^##:^M<DSg5t^^S^zR-tBIT'$>So 

[06 0] mm(Dmm2 oKm^^mi^^^u^^-trnv^^. 

[06 1] mm(DmM2 o\z^^^mw^m.(Dm(Dm^m-tm-^^^. 
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